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(54) Tide: REFRIGERATING MACHINE OIL COMPOSITION 
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(57) Abstract: A refrigerating machine oil composition, characterized in that it comprises a prescribed base oil, a phosphorus -based 
extreme pressure agent and an oily agent. The refrigerating machine oil composition exhibits excellent lubricity in a refrigerating air 
conditioning device which uses a HFC cooling medium or the like, due to the above constitution, and thus allows the stable operation 
of the refrigerating air conditioning device over a long period of time. 
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n-^V/^fi, iso-^v^g, n-^7^i^ iso-^^VA-S, n-K^v^^SX 

[0076] _LfE5£ (2) (3) td*5 V ~>T, c, d&l^etetf^^v'T ^l^lJ^fi^SSrig 



WO 2005/012469 16 PCT/JP2004/010840 

[0077] ^mm^m^h^mm^^^(on^m\^Mx^^>iiK mtux, -m*—Mk 

[0078] JifB©M^J:t)#b^^^Sr»i4bTIiJ^^^K^^^^*bT'b«tV> 

[0079] ^PJ^^oV^T^^^/V^fflV^^fi, ^— <?5flf3t©^^Sr^fill"t?ffi 

J:9fR]±$*6^^, ^5p^^-*dS200— 4OOO-CS>SrtdS0*b<, 300-30 
00-C*>SrtdS.tt)»*bV\ ^WJJld^^^K^^K^lbttSH:, 100 

°CK & V ^t^tU f*2— 1 50mm Vs. «fc»)#F*lX f*4— 100mm Vst?fc5 0 

[0080] ^^(Dpm^^^ffl^tts^y^^r^w^y^-^b-cfi, mrir 

IB-JH5*(4): 

[008 1] R 1 - [ (OR 2 ) -OR 3 ] (4) 

f g 

K(4) ^ r^strsidk^ m.mwn-io<DT/v*c;vm, mmm2-io(DTy^m 

[0082] ±15— *£5£(4) Jd*5V^T, R\ R 3 T**£;ft5T^/l/SteIi:i$m, ^££#t> 



WO 2005/012469 17 PCT/JP2004/010840 

[0083] sat, r\ R 3 -e^$n-5T>-/i-x<Dr/i-^x$p^{iii:^^, Si4K<Dv ^ 

[0084] r\ R 3 -em&tiz>m&, kbKTs\s*/i>m-?$>z>m&. ^^nth^r^mx^ 
zm&s r\ R 3 -em£th%&tem— xhm^x^^x-h^\ ^e>{c g ^ 2 j^±(D^ 
«u ft7-*¥<DW$k<r)R\ R 3 -v$t£tiz>mfem— -e^m^oTv^T^^v\ 

[0085] R 1 -e*^tb5S^szK^x^2— 8mm^&4k&yo<Dmmx~foz>m^ ^it^m-x 
mw^hox&^xh&^u it^^<D-c$>o-rtJ:v\ 7K^s?r2fiaw-rS'fb^ 

=1— /V, 1, A\ 1, /V, 2— 

Jr—jv, i, s-^y-^v^— /v, ^fc^^/i^y^— /k i, 6— ^-i^s^a-— /w 

N 2-^/1— 2-p^/^-l, ?>--7n/^s~%— /K 1, T-^^^v 5 ^"— /V, 2-^ 
>V- 2-^°ntVu-l, 2, 2-^^/1^-1, 

, 1, /W, 1, /K 1, IO-t^^v^— /K 1, 11- 

^is^fti^yjr— /K 1, 12-K^^^^-/i-^^^tf??tL?)c 
[0086] £fc. 7k^S^3-8{@^-r^b^<tb-Ctt, Jrf£#J(-te, hy^n— /W^>- N 

niy^yh— ^y-&y^, 7Ky^y-fey>-(^y-fey^cD2-6ift:) N 1, 3, 5—^^ 
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— ytft— ;^ 7^y— y/i^yh— Jfyfb—^ y/w 
[0087] ±m—&^(4)T»m£tl&tfVtti'TsU*U>'yy=i*-sU(Dtp-eh, R\ R 3 (D?ib 

[0088] _h|a— i^^: (4) *<DR 2 \lL&im8i2~4<DT/U*l>'>'&&£t^ £2&T^l^ 
StbT«, ^fleWfctt, ^W^, ^n^vS, zff-W&g&mfbfiZo * 

[0089] ±ti—^(4)X'm^th^V^^T^U>^V^—^<D^X'h. ifrj£tB$gt£ 

^(EO/(PO + EO))^0. 1—0. 8(^^IS(Cfe6r^^W*b<, 0. 3—0. 6Wf5 
[0090] !Rffit£^iMb£^4<0/kTfiffiO/(PO+EO) 0^50—0. 5<OfSHm 
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[0091] ±|B-^(4) *p(Dmi-80<Dmm. g m-8<Dgf$n?fc3o mtt-ltR'ftTJV* 
[0092] ftg^©»(f Xg) ^oVNT«#^$iJP5^tt^V>^ N tfjfEUfc^^MPmffl 

[0093] ±m<Dmj$&^z#Vtt^T^*u^yy^—/u(D^h, TIE-^^:(5) : 

[0094] CH 0-(C H O) -CH (5) 

3 3 6 h 3 

[0095] CH 0-(C H O) -(C H O) -CH (6) 

3 2 4 i 3 6 J 3 

[0096] CHO-(CHO)-H (7) 

4 9 3 6 k 

(8): 

[0097] CH 0-(C H O) -H (8) 

3 3 6 1 

xm£n%tf})?f*^tt°u^y=t—j^;^/i'=z~-7'ju^ tie— ^(9) : 

[0098] CH 0-(C HO) -(C H O) -H (9) 

3 2 4 m 3 6 n 

IE— *9!5£(10) : 
[0099] C H 0-(C H O) -(C H O) -H (10) 

49 24m 36n 
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7]f^^v/xfi/y^yt^^/ptVy^!)3-/W7'f^x-r^, TIB— 
(11): 

[0100] CH COO-(C H O) -COCH (11) 

3 3 6 1 3 

[0101] *3&Wtej8Vvr«u ^tfVtti/Tsu^u^jfV^—^kVX, —^(12) 

R 4 R 6 

C C O (12) 




10<D—fffi(D^7K^SX«TfE-^(13) : 
Wb2] 

R 8 

C O-(R 10 O) r R 1 1 (13) 

Is 

R 9 

(^d3) R 8 s.^R 9 «i^i--et>^oTv^-ct>j;<, ^fh^fh^mm^, mmm 
mr^u^mxnT/^^rj^^m^m^mt^xm^m.mmmi4-io(D 
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[0102] ±|S5*(12) R 4 ^R 7 li^nfti7KiJ?f, J^^1-10(D— {fficD^bTk* 
- 1 0(7) E^^xfi^-^^T^-/^, i§i£c5- 1 0©^o7;l^/HX 

[0103] Stfc, _L|5— ^(13) M*5V^T, R^^R'tt^tL^TK^Jm^-, — 10 

fcVl^ ^y^tVwS^^^ifbtbSo ^it2-6©7^^dri/7/l-^;H 
£LTte, yh^yy^S, ^h^yy^vl^ n-yn/J^yy^/i^ 

^y^n/j^v^^vWS, n-7>^^f/VS, -ry^h^r^^/^ffi, sec-^h^r-yy 
tert-y>3r>'y^/l^ ^yh^yy^vvfi (-T-<-CcD^t4^:^'a tf) , yb 

N -ftufs^^/vmi-r^xom^w-^^), y^^^^m-t-<x(Dm\^w 

Sd-^To^tt^-a t?) ^ ^h= 3 r-yy^^S(-r-<-r(^^'t4#:^'a tr) > yh^y 

[0104] ±|E— ^(13) R 10 «^^i5c2-5(DT/^l/y*, 7Vl^/^g£ffi$lS£L 
Ttt5H^it2^5©t^7/^^SX(i7;^df-i/7;^/H?rfMi:t 



WO 2005/012469 22 PCT/JP2004/0 10840 



te, Mcitmaz, -f^v^m. ^u^mm&mifbtiz> a mm 

1, 2-\fM^Y^^^)^-^^^ 
h^rv^^vl^^I/^^ l-^hdri/^^^-2-^^-/^^-l/^^ N 
^v^fvl/^^-l/^S, l-^h^r^^-^-2-^^/^^l/^S, 1-^/^-2-^b 

[0105] _kiE— ^(13) R^nmrnwc^i—iofD-m^m^mM^m-r^K %m 
mikfrmmtvxn, Sterna*. mmm-iocomm^xn^^T^^ 
mmm2-io(D\s.m^n^^(DT^^m. mmm-icxD^ur^ 

[0106] _h|B— ^(12) f\ R 4 -R 7 ^5^^<^lo«±fe-^(13)-e^tL5S 
-CfeSo £MC R 4 XfiR 6 fi<7)V>-f tifr~ o^_h|B— ^^(l3)-C*^^^-efe«9, 
l_OR 4 XfiR 6 ^<9CD-0^tJ?R 5 N R 7 ^^tL^tL7K^^-X{i^*mi-10<D 

[0107] ^0J^joVN-C^U<ffil^^tL6, ±|E-^(12)^$tL5«^Wi^-t- 

#M^;-^(12)^$tiJ.ot#3t0^52m^±^«^Wi^^^-5 

mm^-^(i2)xm^ri^mi^miiLm<om^miiL, m^Tis- 

^(14): 
Wb3] 
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R 12 R 14 



(14) 



R 13 R 16 



m&fc(Diim&m. — asss u 2) xm^nzmm - 2oom^-r^> tth k 
<£>»»!jte:, — ^(i2)-es$tL5-®«(Di#j5)cWiA, B^tvem -200^ 

^f-r^\ fo5VMi-^(12)-T?«^5«^¥fiA^l-200f@^-^(l2)-e 

S$tLS«^^ic^i-200flg^-r5t^t-> ^S^^tL^tt7k^S> ^*t&: 
[0108] *fc, ^:%P^^c:*5V^-cfflv^^tt§^t^^^— vvi^u-oi, ^tfTlE-fl&itC 

15): 

R 16 R 18 

C C 

R 17 0(R 19 0) s R 20 

D&(15) ^ R 16 -R 18 ttlll--et i ^oTV^Tt ) J;<, ^n^^TK^J^^X^^ 
mi-8W^7K^»*U R 19 f«miCl-10cD2#O^b7K^SX^*i5c2 
-20(D2#^^-x^^m-a^J^^7KmS^^b, R 2O f^^mi-20(7)^ 
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[0109] ^c,_b|S-^(15)-e^$tt5fll^W^TiS-^(16): - 
Wb5] 



R 21 R 23 



(16) 



R 22 R 24 



K(16) R 21 -R 24 «|^I--e^^oTV^Tt«t<, ^ft^^TkfffJl^Xte^ii 
[0110] _hffi— $«(15) ^^R^-R^fi^^TK^jm^-X^^mi-ScD^TK* 

S($f^b<«i"4(D^b7K*S)^u tthibi-im^m— -e^m^oTVNTt 

, ^y^ntf/U^ n-^fvUg, W^/H, sec-^vUg, tert-^vu£, 
S^^/uX, #S^;pS, ^-^^y^/^S, #@;^5Vug^(£>T/i^/ug 
jv^p^V^/uX, ^n^F~>7uas, #fl^/u^n^:^vvuX, #S^^vu*>' 

„ ^-g^/U^ai— /Ug, #@^^/U7^=/Ug, ig-S^^/U^ai^US^^Ty 

— /uS;^<^/uS % #@7^=./u^^-/uS, #a?«^w<>^/uS4p©Ty— /UT 
/udf/uS, ^WkfrS^ R 22 -R 24 i:UT«^iK^^^^UV\ 
[0111] — ±:|H-^(15)^(DR 19 ^j^^l-10(^L<«2-10)(D2f5(D^ 

m%a—io<D2ffi(DmtfomMkL,xn, M^rna*. ^w^s, ^u^m, 7*. 
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~/],^U>m, 1, 2-^at°U^S> 2-7^~/V-l, 2-7'nfcVyS, 1, 3-7°vt° 

^-s^'^^^s, ^-m^v^i^s. #«-^->i^s> &m^y?-u>& 

ilr^p^fy, ^^^n^drf-^ ^^-/i/->^n^drf-^ N v^^/Pv^n 

[oii2] ^t^mmm-2o<D2m(D^~^;v^mm^m^mm<DM,w-mt'L,x^ 

[0113] Zbfc^ _h|E— JR^C(15) ^33tf5R 20 f^lf?t&:l~20, ^L<«1-10^>m^tK 
nfcVl^ -fy^nfcT/Ug, n-y^/I-S. -Yy^/Ug, sec-^/l^ tert-y> 

^-s^e-v^x, ^■m^^-^m, &n 

Sy^/l^yytn^-y/l^ ^S^^vl^ycz^^vv^S, ^^y°ntVi/-yycr^r 
vvi^, QWs^ fVy^xi^r^ /^^(DZ/WT Vi^/i^gjy i^i/g, #3iy^- 



WO 2005/012469 26 PCT/JP2004/010840 

[0114] ^p^^^^yf-/^— ^^^_hiE— «s:(i5)-c«§tL5fliriG^©^d* 

[0115] ±12—^(16) iCjSVT, R 21 -R 24 tel*I— efeSfcoTV vCfe«fc<, ^tl^PtbTK 

S^LTte, _b|H— ^(15) ^^R^Ol^PJ^V^TM^^^fc^bTK^S^^ 
trbtbSo fc*5, R 21 -R 24 W#^Wu^(-[WI-T^o-Ct^ti,^tLm^o-CV^-CtJ: 
V\ 

[0116] *»wt*^^5j^yif^V'3i— ^/^^— ®t&:(i5)x~m£tiz>mj$.mtik— lassa 

£\ ^(oBM/WM^^m-XA. 2—7. 0©«£Hfcfc5r£a5£f*U/\, M§K*/H* 

[0117] ^z^mm^^^xi-i, ±m~^(i5)xm^th^ms^m{iL(o^h^mk 

m&ftk, _LflB-«5£ ( 1 5) Tf*$*t«#fife¥<fefc±IB— JRS: (16) tf*$n««^ 

[0118] ^P^^V>b^5^ytf=/^— TVl^LTtt, ^(DMmnmcDoibCD— ^tK 
TIB— jR^(17)Xf4(18) : 
Wfc6] 
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R 25 R 27 



HC C (17) 



R 26 0(R 28 0)tR 29 

[^(17) * % R 25 -R 27 fi[i— et 3 ^oTv^T^«±:<, ^ti^ti^mm^xnmm 
m~8<DiMit7kmm&mu R 28 ^mm-io<D2m<Dmt7^mmx^mm2 



R 30 R 32 



HC C (18) 



R 31 R 33 

[i£(18) R 30 -R 31 f±[WI-T^m^oTV^Tt>J;<, ^tl^tiTkmm^Xnm 

m-2o<Dmk7kmm&m-ti 

R 34 R 36 

— CH (19) 



R 35 0 ( R 37 0)tR 38 

Kd9) tf» N R 34 -R 36 «[D--et^^oxv^t>j:<, ^n^ftTkmjw^xt-tmm 
m-8<Dmk*mmzmu R 37 n^mm-io<D2m<Dm[:^mmxnmmm2 
~2o<D2ffi(D^~^;u&&mm^mk7kmm%:mu R 3a izmmmi-2o<Di% 
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-Oi><fcV\l 

Mt9] 



R 39 R 41 



CH (20) 



R 40 R 42 

[^(20) R 39 ~R 42 «IIj-T^^oTV^<£C ^^tLTK^^X^^ 
21): 

Mbio] 



R 43 R 45 



-OH (2D 



R 44 H 



(1) ^<D~jjtf— ^ (1 7) Xfi (18) X*m$th, fiH^-^ (i g) Xtt (20) X* 
^^tl,6«3t^bT*3t), —^(15) ^t-t5R 16 -R 18 ^V^tl,t7K*M^fc 
9 N stfO-4(DmT*&V, R 19 ^^^m2-4(D2fffi<Dj^^7k^S-efe'9, loR 20 ^^ 
^^Cl -20<D^b7K^K-efc54>O ; 

(2) —^(15) ©ffcot, ^(D^(D-W 
— «5£(17) T?**^, flfc*riS— «^(18)-C*$tt5«afiS:^rLT*50,— «5£(15 
) (C^o^R 16 -R 18 ^V^^7K^J^^-Cfe«9, s^0— 4tf>$re$>9, R 19 ^j^|^^C2 
-4(D2ffi^^b7K^ST*&«9, £.oR 20 ^^fci-20C0^b7KmSTfe^cD ; 
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(3) m&<D—jj&—m& ( 1 7) xtt ( 1 8) x-mztis ( 1 9) xm&tiz 
mmz^Lxm. — j&jS a 5) (c*5^5r 16 -r 18 ^^ ^-ftihTkmiw^xfov , s ^o 

~20©^fb!k3lf Safest© ; 

(4) — (1 5) XmiStl%m}&miL<D^%m-tZ>h(DX*fr<>X, *r©5fc«W>— 
-$tmi7)XWt£fri, fifcfris— JftS:(2O)"Cf*$*U5*3tSr^rbTS30, -^(15 
)(£3ott3R 16 ~R 18 ^-f n^TK^^-efet), s^O— 4^-efet), R 19 £\^f$fifc2 
-4c7>2#c^b7k§iSi?£>'9, j.oR^^n^ci^ao^^bTk^STffe^o. 

[0119] ^sm-^-ai, ±m-^(i5)xmt$tiz>m &mtiL&mu z&mift 

(D—Jj&—1B&;(17)-Vm£tl. ^offc^TtE-^ (22) : 

Dfbii] 

R 46 R 48 



CO(R 51 0) v R 52 (22) 



R 47 0(R 49 0) u R 50 

D&(22) 4\ R 48 ~R^ttli?l— ^SfcoTV>T&J:<, ^ft^jtok&J^Xf*^ 
mi^8^)^t:7K^«^b, R 49 &^R 51 f«-Ti>^oTv vrt>J;<, ^etb^tt 

^^m2-10(D2ffi(D^7K^S«U R 50 SlU ? R 52 «(k1-T^^oTV^J:< 

, ^^^^i-io^j^^tk^s^l, uRTivnm— xhmte^x^^xh*. 
c tn^n^(D^m$.^o-io<D^mu ±ie— ^(22)-e*^n§«t#5t 

«©R 49 OXIlR 51 0?rft5i^,lt(DR 49 03ittR 51 0(j:^--efcot'bI^ 

[0120] *mmiZ-tei<^X^ TI5-^(23)3?.tt(24) : 

Wfcl2] 

OR 53 



CH 2 CH (23) 
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Mki3] 

CH 3 OR 54 

I I 

CH— CH — (24) 



K(24) * % R 54 fij^^^l-8(D^7KmS^-r] 
©— ^TIB— JR^;(25)XH:(26) : 

Wbi4] 

R 55 



CHoCHOR 56 (25) 



[5fc(25) ^ R 55 f^m^Cl-3cDT^^S^b, R 56 tel*mSfcl-8<D^b*?if 

Wki5] 

CH=CHOR 57 (26) 

[5fc(26) R 57 «J^^^l-8(D^b7K^S^-t-] 

<D&mmB£mmmkisX7s\«*;i^oii>. =^*t/^ ^v^^—T^m^ 
[0122] (v^mmjzm 

[0123] ^mmcD^mmmm^mK^n^v^mmmt^xn, 7**7*vtt-*—H 



WO 2005/012469 31 PCT/JP2004/0 10840 

[0124] *»WKU6^7^7*D^^— NW:, T!E-J&5£(27) : 
WI216] 

OR 59 

R 58 Q p =S (27) 

OR 60 

[0125] R 58 —R 60 X7f:^fh^mm^il-24(Dmt7kmMti,Xn, Mcifc&tia*. TA"*JV 

[0126] T/V^SibTtt. J^v^S, yntVH, ^/VS, 'O^vP 

1, ^^1, ^WS, t^f^S, ^yf'^S> Fx 

-y/i^S, hy^f/Hs, Th7T'Wi/S N ^^^vyl^ ^^l^vvi'g, ^zfZ'f 

[0127] v-^ciT/^/l--S^b-C{±, M&fif, ^P-<^/^ x i^P^ar->/l^ i/^n^ 

f^l, ^/i^^vW/^p^y'^Vi'g, ^f^v/^p/vyfyvg, t^/W/^p^ 
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o 

[0128] T/^-^S^UTfi, M^Lfi\ y^^^S, ^yr=;H, -^ir-^S, — y*y 

[0129] rv— /umtisXfe, mz-tts •ry^umm<Drv—/i-&^mif^t 

ac^—zpS^ y°^\i°/uy^=./um, ^f^s-zi'S, ^^^vi^^—yi^, ^^v- 
/l^^^/vg, ^/f/V7i^/Vl, t^f^7x^;l/S, ./—/l^^—zi^g. t^/V 

/wry— (T^/vmf*a:^^T^^^-et>j;<, ^/try-^g— <z>e&{£ 

[0130] Ty— /VT/^^mbLrr:^ Mx.tf^/H, ^—/l^n 

[0131] _h|HR 58 -R 60 X'^^tLSj^^i5:l-~24cDj^^7K^Stt, TVl^/I^ Ty-/1^ 

[0132] — ^(27)-e^$tL6^^7^-n^-^— h^LTfi, ^ftjMte, MJ^vl^ 
^^n^^— h h^^/vy^y^^^—Y, V)^*s;vyjt*y*v 
hV^y°^si-y**y*v^Jr*~ K by^-^/^^^n^^— b 
> hy/^/^^^cr^^— hVT^^y**7**?-3-**-K Wy^y's/V 

y *xy K bWfUAsy**-? K Y^y^/vy^y^u 
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— K bV*?*7 s i'/l'7*X'7*-v7-*jF>~-K bV*i"{si'7*X7*v3-tt—K bV 
7*.~/i'7si-X7*vt , 7-$-^—b^ W9\si?J\'7*Zs7*v2 s ?'3r^~-K bV^>^~/i/7 

=-/^7^7^-u^^.—h, bV*(n-7°tt°/l'7^~Jl>)-7&X-7&u^tt--h, bV 
X W7n^;V7^=-)V) 7Jr^7*X2=f-j>r^— K bV* (n-7^J^7^/U) 7*7^7 
ir^^-^—b, V)^W7^-jvy^=.;v)-7^7^xi^isr^—b, bV^(s-7^jU 
7?l=.;v) 7*7>7*v^$-*—K bV* (t-7^-/V7^=-/v) 7^7^-vL^-ir^—b^ 

[oi33] 7*x7*a^*~b<D^mimzmv&£frte\<^, its. %}wmmm.i&m± 

[0134] £fc, 7*X7*v^*-b^?b<D})>'%kmj£m(Oo-tb. y^^TVl^LTte, by 
7'^/^^7^—b, bV^^^^7^~K bV^^>^^7,7=^—b. bV^7^-/u 
^^7^—b. bV^-^/^^^.—b, bDS—sl'Tk^x.— K byy t i/A'?fc7>7x.'— b 
. Wv> s f*s/vfr*7ai'-Ys bWfi//is*x7z*~ K WbVfi/Asfcxy^—K bV 
Tb9'f^y^^7^~-b, bV'0'#J s i'A4sx>73i—bs bV^^^'y £ iy/^^7^— b 
s bV~<7 % *J*$'/i*fcZ73i—K bV*?*J i -Z'A<3fcX73L—K bV&i"CA*fo7>73L— b 
„ bV7^=-/lsftX7^—h, bl)7Uiy/^^7^—b, bV'*-isl'~A*fcX7x~-K 9\s 
i?/l'i/7x.~/l'7frX-7^—bs %->U~/V>i?7zz~/l>-fcXZ7^—b^ ; 

[0135] iWfty Viftjc^/^LTW:, ^y^/VT^yY^y^—b, ^r/^-^/UT^yV 
7teX7ai>-K /^^^T^yV^7 aL—b, ^rJ^7^-;vT-yyY^7^—b, 

sUT^ybfc*7^— k *:;$-7-7*f*s^7^yY-fo7>7^—b, ^/^^fV7 f yvYi^ 
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y^7a^~- K V7^AsTi/vYi&X7x-'--Y^ v?^>^7'>s/K^7x-h x v^=3^> 

s/Krtc^^— k v?Ky i V/^Tv'^K^7^'-b, i^y^V/^Tv^K*^!:— K 
vv^Tv-s/K/fc*^— k ^ ^^V/l/Tv-^K^^rn— k iy^ry^f^^T^y 

[0136] m^±])>m^'r^(DT^>m.tL-xn, mu^\^v>m^-^^<D^/uT^, ^ 

^vKT^ :7°nfcVKT^>\ -f^-)VTV-y, ^yf-fVT^y^ ^r*s>VT%^, ^y°^ 
/WT^ ^T^fVTV-y, v^^T^>\ S^^/UT^ \yy°u\?;VTVy, i/y*=f- 
^T^ s iy^y^/VTVy, v^=¥^KT^ v^^/KT^ i^t^/^T%^ 
bV^/^TVy, hV^^T^y, by^nfcVKT^ bV^^T^, bV^O^^T 

[0137] ^tey^^TV^l/Oi, hy^-^nci^ntV^^^— hy^.^na^^ 
/l^;*:7;r.— k hy^-^nci^^^/^^^^— K ^y^-^rv / T/^I/^-t^[v ; (^n 

[0138] My^^^/V^UT^, ^^^^T-Th^ v^^/l^^T-fK v^^vvW 
^^r-fk v^^/i^^r-rk vo^^vl^^T-f k vV^/W^^TM'k 
^v'/l^^TM'k i^^xvvUtfc^TM'k v'K^V/V^^t^Hs v^W^ 
tf^^X-Yk ^cx^/UTftjX^TM'k ^WvyWc^T^k hy^^/V'^^7 > -^h> h 

y^o^vv^^TM'k hy^^^^^^T-^rh, hy— ^^^^T-rh. bv^t^ 

ju^y T 4b, hy/-^**:77-^k by^V/i^^r-Tk hy^v^V/^^r-r 
k hyK^v^tfc^r^fk bV^t^/i^^r^K bV7=~/istex7r'(K bV^u 

[0139] h«^©y^»^^jsr^wo?&a^ttj|aj5fc*^E^i-5 
±m^-mmm(D^mmm)^(D^m^o. 01-5. owm%, xw£v<no 

. 02-3. 0K*%^^6J:5^*©y^tMi±^J?r@fl^i-?)ri^M^UV\ 
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[0140] ^mM^wm^m^m^^xi-t, ^mm^mmM^^im^m^xx 

m^m!±m^n^titm^mt(Dnmim^m^x^mm^^±m<D^} 
^%£vmfcmx'&z^b&x%,mmmHV£%— mfa±.^z^tfrx%z> 0 

[0142] (ffi'&£U) 

[0143] ^mjuz-fafrzmvkMkvxn. ^"r^m^m. imr^— ;umvk%L 

[0144] M^m^EMn, 3zmmmmt.mmmteki-&^ttBmm^^thz>h 
<D)x3b^xh&j&mxfo^xh£\<\ *mmxfe, &bti*ft&mmmj&vo<D3cj£ 

[0145] ^T^m&MbVX(D&f$^TM^ TA'=*—/i,t%A*&>'&b&Rl&£-&Z>Z. 

[0146] ^^»'l4^J^f#^^-6-«T^=>-/v^bT«, il^^^mi-24, £?£L< 
{21-12, J;t)»*b<ttl— 8©t>©*SfflV^*L, rcDct^^T^— /^UTftS:^ 
0>1>©^t>#ll£<0t>£>-Cfc«fc<, t.tc&fo<Dh<DX&<>Xh^F$&%U<Dh<DX&-oXh& 
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[0147] «7"yW?ft'l4^lJSr«^-r5#ffiT/W3— /WrbTte, ii^-lCHffi, 0£L< 

/MD3— 15*#:), ^nkVy^!J3- /V % ^DtVy^yn- /K /Kj/r/utV;/ 
^yn— /l^ntV^y^— yV(D3— 15*#:) N 1, 3— l/nx-s^v^-— /K 1, 2-7 p 
ct^Vv^— /K 1, 3-^^^v?^— 1, 4-:7*^>'v^— /K 2-^^-/1^-1, 2-7* 
2-^f/Wl, S-^n^N^v?^-— /V, 1, 2-^^^^-—/!^, 1, 3 

— <zs#is*?**- /K l, A-^OZ^jr—tv^ i, 5— O-^^v 5 ^-— /K ^^v^- 

y^yn— /^<D2#T/^— /i^y-t^y^ ^°yyyiry^(^y-fey>'(D2-8*^, 
«ii^^t!)y, by^'y-t?y>\ ^h^y-fey^). hy^u-/KT/i^:/(hyy 

^n— /l^^, hy^n— /K/tx/O, hy^a— /wy^>-#).£;tF::*Vbtf)2~ 8 
mfc. -0?^V*Vhs\sRTf^tLb<D2—4mfc, 1, 2, 4-7?lsbV$-—^, 1, 3 

, 5— o-^hy^— /k l, 2, 6-^^-y-^hy^-— /K 1, 2, 3, 4-^>"7 x hu— ?V 
N y/nf /k y/vtf^>\ y/uifb—^V^V^m^-^o, TK^h— /K T^tf h— 

[0148] Z-tbb(D&mTsV^—/V<D^-Qh. xfl/^a^, ^nL^wv^yrr—yl^ 

^ix^yn—7P(j:^-ix>'^y3^-/KZ)3— 10*^:), ynfcV^yrn— i/y 
ntVy^yn- ,K ^D7°ntVy^!l3- ^(/DtVy^yn- /K£>3 — 104^:), 1 
, S-Zfv/^tt*- /K 2-^f;>-l, 2-y°n^>'v ? ;*-— /K 2-^^-1, 3-7°u 

✓^v^— /k ^^y-^/w^y^— /k ^y-ty^ v^y-tyy, hy^y-i?y>\ hy^ 

^•n— /i^T/^^(hy^t3— ;n^y, MM^n— /u^n^i^ hyy^-tn— 
m)Rl?^frib<D2-4mi$, sO'P^VxVbsl', i>^?^V*})b— /K 1, 2, 4- 

y^y-by^— /k 1, 3, 5-^^^hy^-— /i^, 1, 2, e-^-y-yhy;*-— /k 1, 2, 
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K— 7v\?] — /v s ^>Vb— /K vy=h-/i^!©2-6i©#i7^3-;V' 

i/^yn— ,k ^^>-^/^iJ=i— ^y-ty^ hy^n— j>v=^>^ hy^p 

^d— hyy^a— /K^n^:/, ^^^y^yh— XtfrtLfeOEMMfo 
[0149] *^Wta6^^^^Jfti4^JSr«lfifc , f _ 5T/>=i*-7VW:, _Li$LfcJ:9i-— ffiT/i" 

[0150] **M^*>5^^»tt«ISrfllrici-Sfi^©5*>^ -^S^irb-Cfi, M 
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y^^m. mm^x^^(D^±^m. mm^xn^^h^-t^m, m. 
mwxteftt&vt^h^-tism. mmwxiztt^v^^^m, mmvtx 

^mk^y-r^^m., mm^xn^^M^^m, mm^xit^^^ > 

m^xteftmk<D^v^^mm<D^mmffcWiL, R^tLb^m&mm&mf 

[oi5i] ^mmt^xn, -&mm. hvtvvhm^m? bthZtK m&^mn.TRu 

~m.mm. mw-m&mw^-rtix&^xhx^o ^fc, m 
mik, ftmkw ^thx^xh^<, ma, ^mu^^-mx^xh^\ 

mwxfetti&yz<D^rj}>--m. mmmx^^w>^>-m. mmvtxn 

mmvtxfettmtkMf^r.m. mm£jLi&&mz<z>/*>r.& > mm 
^xn^^^^-m, ntx«^tt^^^fty-i, mmwxnft 
m^wf-ms-tit, W-mytxteftrnknyytr^-m, ei^xi4^©f 
vjf^-m, w.mvtxteft&w;<D^?7*~£>-m, w.mkxnftmk<n^ 
VT^=M&T*z.frb<Dm&mm*m-fbtiz>o m^-^mmtvx^ i 

^y^^m^^^jf t>tbSo rtL^cf-efc, &fe&<D&frtb, mvtzM£mtfi» 
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[0152] tt^mm?\&ffif&-rz>mtvxi^ ±^vtc.x^-^mmx^x-h^mm 
[oi53] ^x^tt^&ttsx/^-^ 

Ztlft^tK ^x.^TIE (i) - (vii) (Dm^fr^iZX&^^rjUZmfZ^tfrXZ 
<5 D 

[0154] (i)— mT/V=i^ ;vt— iM.&mt(D^^/\^ 
[0155] (ii)^ffiT^=i— /Isk— iSi^^^T/V 
[0156] (iii)— {ffiT/V=i— fV^^^^lKD^-^r )V 
[0157] (iv^ffiT/l^— jUt^^.&mt(D^^T-^ 

[0158] (v)— ffiT/l^— /K ^-fffiTVl^— /l^tf>^^#£#^S^©?l^^;*xA' 

[0159] (vi)^mT/^—^t—m.mm, ^mmmtcDm^-mtcom^^T-^ 

[0160] (vii)— fffiT/l^— /V, #«T^— ^t(DU^mt— t&mm, ^^m^t(Dm 

[0161] _hffi(ii) — (vii) (Dtt^-sW^tl^tlte, ^mT/V=i— /^(D7k^MXn^i&^%k 
(Dtl/V^i/;V^(D^Xt^^Mt^thtd^^^^JVX^XhX<, titc, — 

u^mmx^/^^y^mt^xn^ir^n^^^x^x-h^ ^ ^ 

[0162] ±|B(i) — (vii)(^«^/V(D'ti-e^, (i) — -ffiT/l^— i&g^O^^TVK 
(iii) —mT/^—/^t^^m^t(D^^/^m^<. (i) O^tVV^J; 

[oi63] ±iea) w^^Kcjo^x, -^s^^j^m^fi, v>mmi3£Mtwmi,tc 
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/utLtit ^ry^y-^/K ^ry^^/^vK /^fys^f^, ^/K^ 

[0164] _b|5 (i) <D^^/ls&mf$,-rZ>—i&mMRTJ—ffiT/ls=*— Mttth^tlWi 

[0165] _h|E (iii) ©x^r^tfc'l ^T, ~:£SIftf*8l5|fcT?*>3w£tfS#3:LV \ r<£>J; 

5ftW;i/tLtii, ^yfw^'-h, ^y/=/vr^— K 'Mirf'f-jv 

[0166] *^0J<^^a»^^fi^^SrS?ft^bT-g-W-rS^^fe5^^ ^£ 

lt^^^/v^stK!;^-— /^^x/vs.t^igjte^^^;— sttMfcws^i^vi^&ai 

[0167] lffiT/l^— ;Wgltt£lJ£L-Cte, ±|E«^/^'[4^flJ^>Ift^^*3V^T^J^tt^l 

[0168] */i^K^»tti4^jtu*cw:, — &&mx*h&i&&mx*h£\<\ ^(DXo^^^m 
tvxn, M*-t£. ^^m^mcommK^^xm^titi-mmmR^mm 

±(D&1)>t > . 66*±dS#*U<, 8^±^£W?;£L<, 10J^_h3S*fc#m^\, ^fc. 
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[0169] "r/um^MtL-xn, 3—6m^>B^m^mr/^—^(o^.—^Mtm, 3— 

[0170] 3— 6ffi<D||M^#ffiT7W3— As<D^— TVWfc^te, M*-t£s TIB— ^(28)- 
(33)T^4xSo 

Mbi7] 

OR 62 



Mbi9] 



Hfc20] 



Mfc21] 



R 61 OCH 2 -CH— CH 2 -OR 63 (28) 



CH 2 OR 64 



CH 3 -CH 2 -CH— CH 2 -OR 65 (29) 
| 

CH 2 OR 66 



OR 68 OR 69 

R 67 0— CH 2 -CH— CH— CH 2 — OR 70 (30) 



CH 2 OR 72 



R 71 0-CH 2 -CH— CH 2 -OR 74 (31) 



CH 2 OR 73 



OR 76 OR 77 OR 78 
R 75 0— CH 2 -CH — CH — CH-CH 2 — OR 79 (32) 
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Hb22] 



OR 81 OR 82 OR 83 OR 84 

fill 

R 80 O— CH 2 -CH — CH — CH — CH-CH 2 — OR f 



,85 



(33) 



18©iff«i#tbb<t4^«E<K*t©Tyl^/V'S, ry^S, T5^H, -(R a O) -R b 



(R a «^^^2-6COT^l/^S, R b «J^tfcl-20<DT/l^rA^> Ty/l'S, 
ntel — 10<D«|&£;^)^$;fx5^y=i— r/V^S^to ] 
[0171] 3—6ffi<DmffiM^ffiT^=*—;l<<DM:ifcMtVXtt, if^T-y, H^n— /K7°n 

t££i&mf hfhZ> 0 ±15— ^(28) -(33) *><Z)R 61 -R 85 i:LTfi. ^^S, 

n-^ptf;H, -ryy p ntVPS> #S^f-;H, ^a^^/l-S, #31^3^ 

/v-ae, #a"7 f ^«, 

^m^^^m. &m^*^>^m. #tt^^7^s, 7^s, 
^v^ajjfeifi&sajfctf fens. *fc, ±ta^— TMtyon. r 61 -r 85 o— asa*** 

[oi72] 3— 6m<Dmmm^BT^— /v(D~^m^my.\-t^.^m^<o^—'r;v 
Rx$=fr*m&yo<D^— TAsitmwttvein— ^(34mTj*(35)-em£n5 0 

T/Htmtttl*:th—$$& (36) ^U? (37) -«$*X3 0 



Mb23] 



OR' 



,62 



OR' 



,62 



R 01 OCH 2 -CH— CH 2 -0— CH 2 -CH— CH 2 -OR 



,63 



(34) 



Wfc24] 
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OR 62 OR 62 OR 62 



R 61 0-CH 2 -CH— CH 2 -0— CH 2 -CH— CH 2 -0-CH 2 -CH— CH 2 -OR 63 ( 35 ) 

Mb25] 

CH 2 OR 72 CH 2 OR 72 



R' '0-CH 2 -CH— CH 2 -0-CH 2 -CH— CH 2 -OR'* (36) 



CH 2 OR 73 CH 2 OR 73 
CH 2 OR 72 CH 2 OR 72 CH 2 OR 72 



R 71 0-CH 2 -CH— CH 2 -0-CH 2 -CH— CH 2 -0-CH 2 -CH— CH 2 -OR 74 (37) 



CH 2 OR 73 CH 2 OR 73 CH 2 OR 73 

^-R^tn-^m^^-r. ] 
[0173] 3-6m<ommm^mT/^-/^(D~^m^m, E.&*m&to<o&#mkVT 

VfV-teV^. MJMJ^n— jvzfwO, hy^v^y^yh— ,k hyy/n^>— jvtt)* 

[0174] -^(28)-(37)X^th^~^m^M(DM,^mtVXi^ ?})±})>(DhV 

tvk ^yiryvcD^cy^^/^^wy^ntv^K^v^hy^i— hy^n 
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tvk ^yiryy^^^y^yy^— tvk ^v±])xd^^^^^-/u 
/k hy^yi?yy<^y*^/i^--7VK byy*yiryy<^hyy^v>;*-y^/w<yy 

yhy^^t3--/^nyN 0 vobyp<^^v ;? ^-^^-/^^^--^/v. MJhyy^n— /K7°n 

ij-;n— tvk -y^yy^y^y >v(D^*y (^f^t^wy^ntvy) 
hy^yy^y^ys— /i^^yyy'nfcvi^— x/k hy^/y^y^yh— ^©^y^y 
^/^^^/v^i^^— hy-o^^y^y h— /vo^-y- (#;^^wy^ 

t^^y/ntvy) Kx^/vhy^— 7VK ^y^my^yh— /v^^h^^^iz/kai 
— tVK y/i^>— ^o^^i^ntvi^— tvk ^y-feyx^-yy^^y^-^^/i^ 
^h^rc— hy^y-^y ^cd^n^ (^fwwyyotvy) ^V/i^yy^— 
7VK iy^y^oiy^yh— /Ko^dr-y-^ntv^^— by^yy^y^yb— ;ko^ 
yyy^vi^-y^vi^^if-^— 7Vi^w^uv \ 
[0175] ^9^<d^^ii^#j^*3v^t«, y>^mj±Mti#m-fz>m^te\,^x, ^ 

t£#jo^-T?^ mwMWE., mmftva, wmm±^ R^^'m^m^mx^^ 
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[0176] ±ummt\<D^mte&mx°ibz>7!)K v^mj±Mb(Dwm^£z>mmm£RTf 
oi«*%^±, xm^\,<no. 05K4%^_t, $^^^u<(io. m*%u± 

[0177] £fc, y^mffiJS^J^-b«E^tt^J^»t(:^«. WAttX, ®-*V<m : 10-10:1. 
J;i90^U<fi:l : 5-5 : 1 , £fb^?;£L<m : 3-1 : 1X&& 0 T^%kmj±Mb±.5Z%l 

[oi78] ^mn<D^mmmmm\t, ±&<d&o\z.^ m^&m, vy^mmMRnm^m 

[0179] (^V*bVTy~~^RTf/Xtt^:<Dmmm 

[0180] ^0jo^<*att#i^fi. ^>yyvT>?-ju&ij/jin^<Dmmfo&£t>K 

^tx\mmn'\±Rx^mmm^<D^±^^xm^zt^x^ 0 
[oi8i] -<vy>yry-^^ TiE^(38)^£n5^^&5 0 



[0182] -0-y>yry-/^^#:^bT«, 0iRfc£, TfB-^(39)-e^$^T/V 

3vw<>v>yTy — /i^. — Jtx*t (40) x$t£nz> (T/V3vv) T^yTV^/i^oVb 



Mfc27] 




(38) 
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Wb28] 




(39) 



Hfc29] 



(R 87 )y 




(40) 



[0183] ±15x^(39) f\ R 86 «^*i5:l-4(Z)ii:m^3?:tt^^OTy^/^S^, #£U< 
l^f;HX(i^f^S^^L, ^fcxfil— 3, 0^U<«lXfi2(D^:$:^i- o R 86 £ 
UT(i, #>Rf;£, ^/vS, xf;i.S, n-^n^S, Wptf;H s n-^f/H, 
-ryy^WS, sec-^f/WS, tert-^/V^^ W<b*V5o ^ (39) T?S$tl57 

[0184] _L!E5£(40) <K R 87 «^^i5[l-4cDil:i«^X(^^^T^^, £F£L<f* 

, £fcy«0— 3, 0£lXteO3U3:l^ifc£^-ro R 87 £L"Cfi, #J;ite\ y^X, ^ 
yl^S, n-/nt°/l/S x -Yy^ntVl^ n-^f/VS, ^V^fM, sec-^f/l'S, 
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f/WS, xf/l/S, /DtVH, ^y^otVV^, n-^'f^S, Wf/H, sec- 

[oi85] _hiE^:(4o) -e^?£*L5 (r^/v) r^y^^hyT^—^^UTf^ #KiSKkB5Jt 

i/y>yry*-/K z/mmxnftmV^TWT^S^/v^yfhVTyr—/^ i?{ 

yry— /k ^^r^y^/w^y^yr;/— z?mmxnftmzfvt°;uT 
ft) ^^i/T^y^/w^^yrsA- ^ (Bi^Xf^ft) ^^viyr^y^ 
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-7tt;VT^;^;VYy>W)T9—>\<^ i?(\&mJU-ZftW ^/^T^y^/l-bVA-b 

mmxizftm y^r^yy^^bv^bvry—/^^ (mmxteftw f^A/rxy 
^/uhV/^bvry—/u^ i?(mmxn#m ^T^^r^yy^/ubV/^bvry—^ 
, mrnxn^m b^>^r^yy^-A^bv^bvry—/u : *s^>v7%s^>v\v 

r^y^^bv^bvr^—/^ itmmxnftffi ^A^r^y^/^j^bvry— 

^mmxn^m^<>^^T^y^^b])^bVTy—^^ z?(mmx.n&m 

^^/ur^y^/vbv^bvry—^ z? mmxtefrm ^T-^T^y^/ubV 
jvb3Ty—j\s^ itmmxfeftm^-^si'T^y^^hv/i'bVTy—^^ z?mm 

xtzftm y~jvT*y^}\<by)\/YyTy~->v^ mmxteftm *f-s>vT%y^ 
/^bv^hVTy'— /k zyimmxteftmv^i/si'T^y^/i'hy^hVTy*— ^ 

[0186] ;£^<d?£^m/&^^^ 

<fio. 005«J:%j^_l^£>3 o o. ooiWiro^o^^^, -<^/bVT^—jv 

j&yQ^mmm-e, ^ix^i. ok»%^t> <f9^u<«o. 5mA%sxr^h^> 

[0187] (^drv^-S^) 
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[0188] *|§^(DMiii|»ti3V^, ^(Dm^mkRT$m'MtiM$:fe&*£b 

(2) T/^/V-^'V ^x-r^Ix^^ft^ 

(3) 7y^s>vtt^>vm^**/\\&m 

(4) ry^^->^wb^#j 

(5) r ^jv^-^^WL^m 

(7) ^^yitmmm^y^v-^ 

[0189] (i) y^/uyyi/i?/]/^— T^m^^yik&^tL-xn, MW-^a-i, y^=-/v 
yy^J/v^.— T-jvyj&TfV^rjvy^— ^^Uv-^x- y/v^\\f^x^ 0 

y*=3-/vy^~;v-yyi/\?jv^— ?vk tert-^^i^aL^/i^ys^y^rn-- tvk 

y^=^/v-yyi/i/;v=c—^/v^ ^-y^-jvy^.^v^-yV'jv^.—'r?^^ ;=^/vy^=^;v 
^yv'iMcn— tvK ^\/>l<y^~}VyyZ'-y;V^~^;V^ti>U~^\ ^(DtVXM^ 

n^^hy^y^^x:— ^/i^, ^^niy^yb— /u^h^y^v?/^— ^/i^ N i, 6- 
T/^i/^'y^— /^/^yv^v 5 /^— tvk 7KyT/^i/^y^--^v ; ^y^v ; /^ 
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[0191] (3) ^)l/^;V^^)vm^if^y\\^mh\JX\^ JMfcl^a£Tffi-j&5£(41) : 



[oi92] _LiB5£(4D *k Rtemmm~i8<Dmkfom&&m-ti>K ^(ox^m^mm 

[0193] yy^j/v^^j^m^^ik^mvy^h^ m^v^^oti-xtz, ^^tfu-te 
/i^-tert-^^^^y^— y^^A-Tyy^-— k y^vvvy^yyi/— 

[0194] {4)TVsl'tty?Xk&V9bL>Xn, ^^r^^fi, 1, 2-^^^U>^ T/V* 

}v-\, 2-^^^^^m^x^ 0 

[0195] (5)T/^^^^y^^ < bUT{4, ftflqfttUi, 1, 2-^*>v'>^>\ 1, 2 

*sHrwy* i, 2-^^v^y-^-v, 1, 2-^^> / -7 :; ^^. 1, 2-^^^^^^ 

, 1, 2-^^°^^^^, 1, 2-^/tfdrv'I>yT : '#>\ 1, 2-^/K^r^hy^^ N 1 
, 2-^^yO"?*rt)ls, 1, 2-^7Kdr->— ^-9-^^^. 1, 2-^7Kdrv-^^7=> 
>\ 1, 1, 2-^7&*tt??j s jjis^ 2-^^yyrf^^ i, 2-^/K=arW=»f-^ 
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[0196] (6) m&^tf^ik&VdbVXl^ TfS-^(42) : 
Wb31] 




(42) 



[oi97] mm^^^t^-mtvxn. Mrfcma*. 1, 2-^^^n^^^ 1, 2 

^T^-h, 2-(7-^ft^n[4. 1. 0]— f;l/)-^o(l, 3- 

Zhtty-fS, 3'-[7]^-#lMf^n[4. 1. 0]— v^V. 4-(l'-^/W^^>' 

[0198] (7) ^^MkJIIJiem^y^^^bTfi, Jlrffctfj fctt, aiaK^ V-ffc^ttfa^tif 

[0199] (8) a:^*>"fbtt*ttfcUrW:, JM£ft)K:te, T^-iSK ^^«^<Dfit#l 

[0200] rnb©x^M^ wt |:-e t> iOI^-^Tk^^^ttSrfRlJi^^-ir^T^ 
•7*l=-;vWs*J'jv^— r/Hx^^lj, ^ys^/voc;*^^^ 

[0201] r^^^^Mb^^^0j^^M?ftm^{-sa#i-sm^, ^©iB-a-ft 
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$immm)x^<D^m^o. 1-5. ok*%, ±*)»4u<)4o. 2—2. ofcs%i:& 

[0202] £fc, ±|E^^^v-^^^^2®^±fMbTtJ:V^t^|^-Cfo^o 

[0203] (*:<Dm<DmiNft\) 

[0204] ££>t^ ^PJ^*5^^)^^?ftm^^L-T. ^<DVkm&iSlblZ.m#>Z>tctb, 

[0205] ^0^(^?^«?ftm^%(7)^iSfe ! L^«#^PS^toV>^ % 1. 0 X 10 9 Q -c 

m*i&^kts:Z>mfafc3bZ> 0 rr-?v^TO!£fct^M>.jis c 2101 rmM 

[0206] £<b^ ^0^o^a»*a^^7K^-a ^*fi#^PS^£*vfev >^s, 

«a^^*S2pt?$f^b<(i200ppm^T. £^l£L<«:100ppm^T\ M&frtl 

[0207] $^}^fc. ^p^(o^^^*l^cDM« ^ l$}-ps^$t^^v^^, ft>mmxn 

laWi-fflV^tvTV^^M^OM^^^lh-r^fc^, $f^L<fiO. lmgKOH/g 

ffii«,jis k 25oir^« D °p^^pm»-^M«^?fej(-^mb-csy^b 

fctt[mgKOH/g] ^sB*-T6o 
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[0208] £t,^3tfc, ^mm<D^mmmm^m(D^nm^m^ti^^K 
[0209] ^mmcD^Mmmm^m^m^^mmKm^^^mm^ hfc^, 

[0210] HFCm&tVXte, j%mm~3 s »fL<i±l-2(D/^Fn7^n*-^y^# 

C-23), ^Wtnx^ylHFC-^S), 1, 1, 2, 2-^h^7/I^uzc^(HF 
C-134), 1, 1, 1, 2-xh^/V^n^^(HFC-134a). 1, 1, l-hy^/W^n^ 
^(HFC-143ah 1, l-^/V^-n^>-(HFC-152a)^(DHFC. Xli^tlh 

m^n^HK #l;tfc?HFC-32 mSk ; HFC-23^H ;HFC-134a« ;HFC-12 
5 Ml ; HFC-1 34a/ / HFC-32 = 60~80« *%/40~ 20fC»%tf>?Il^ ; HF 
C-32/HFC-125 = 40-70K*%X60-30S*%(D?I^;HFC-125/H 
FC-143a = 40-60W*%/ / 60-40«*%C0m^;HFC-134a/ / HFC-32 
/ / HFC-125 = 60®*%/30K*%X10«*%(D^^; HFC-1 34a/HFC 
-32/HFC-125 = 40-70«*%/ / 15-35®*%/ / 5-40K*%(^^^l;H 
FC-125 / /HFC-134a/ / HFC-143a = 35-55K*%/ / l — 15Wa%/40-6 
0«4%O^^I#W*bV^Jib-C^tf ^tL5o ^^J^^te. HFC-134 
a/HFC-32 = 70/30fC*% <D^#3 ; HFC-32/HFC-1 25 = 60/40W* 
%(D)!l^;HFC-32/HFC-125 = 50/'50Kl:%(7)^#l(R410A) ;HFC- 
32/HFC-125=45/55W*%W?Jll^3 (R410B) ;HFC-125/HFC-143a 
= 50/50«*%tf>^#> (R507C) ; HFC-32/HFC-1 25/HFC-l 34a= 30 
/ / 10/ / 60^*%(Dm^;HFC-32/ / HFC-125 / /HFC-134a = 23/25/ / 5 
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2WSL%<Dm£r<%) (R407C) ; HFC-32/HFC-1 25/HFC-l 34a = 25/1 5/6 
OWM%<Dm&yo(R407E) ;HFC-125/HFC-134a/HFC-143a=44/4/ 

52ftm%<Dm&m (R404A) m&mf b*iz> 

[0211] g ^^^tLTfl-^b^^T^^T, j^Tk*^ W^5 0 ^ 

^^M^LTiS, 25°C, l^iJ^T^^>(7)^0*L.<fflV^btL-5 o 
^{C«^^^C1 — 5, $f^b<{ii— ^^P7;^y, T/K^XtertL 

[0213] *mn<Di&mmmmm^ mm^ &m.mwi&, ^m^t^m 

friz* tsb\^ *&w(D^mmmm.f&m^ ^mm^ &>bj£*$wrti 
(om^(Df±mmi^^m^mxh^ 0 
[0214] ^Bjo^siiiMft^ficf v ^t(Dx%^mmm^^j»(Dm^t 
urn. ixmma-i, ^mizmm. mm^. mmmm. mmMtf^imx^ti^ti 
ffi&zjrvxmmztix&v, !&mizjfczxmffi,&*fc&jM^zMcmTzh<D*m 
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[0215] ^mj±mmtvx^i^mmm^m^ir^mm^m^m^tm^^^ 
[0216] ?n(ommBB^^^ttnx&&mu7j^-!±bvxn, jf7*&&&5o°c 

±S^SLfct><D(Al/Elh ^yi77/^Tl(^ ^yT^K^K^_hS«a 
bfc^tf) (Al/PE) ^ W htlfto 
[0217] ^^^5fEiAi-6^M^Ji:bTtt N *B?L*13. 3^-^^hn-A^T> 25°C<Di%m 

M&l*, ^-^>'BSfP(^)MW^p n o^XH-9 ) XH-10, XH-11, XH-600^^ 

mmm 1 

[0218] ^T. ^m^J^t>'itl^^J^^t«PJ^f>{c:^^m^-r§^ x ^f^te 
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[0219] [3«5«iJl~125, 

[0220] mm) 

m<D^^m&Wt(D^h7^^jl>(40°CKtert%mkl£:68. 5mm Vs, UWi 
,&:-25°C) 

g?fi2 : 1 , 2-^n^^r-^>'v ? ^7/V^V^^2-^^/^^dr1^y^- 7l/i©^x^r^ ( 
40°C^^5»J^ :15mm Vs. M),&:-40 o C) 

900, 40^fc33tt5IMft£:68. 5mm 2 /s, 100°C^^Jt^«]f^:8mmVs. ^ 
WL&:-40°C) 

S?ffi4:^X>'^?ft(40 t C^it^»I^:56. 6mm Vs, Ml£:-30°C) 
Xfe^y^nfcV^y^— -Tvu 1000, 40*Cfc: 
:46mm Vs. lOO^^tt^ifr*^ : 10mm Vs. «fE»^ :-40°C) o 

[0221] (v^mmm) 

Al : H^l^/Ufc^a:— b 
A2 : hy^^— /W^^ai— h 
A3 : by (n-^-^^/V) ^7^— K 
[0222] (ffitt^J) 

Bi:^ry^^/p 

B2 : v>-f y^/VTv^— b 
B3 : vM' y y^is/lsT v^— h 
B4:^yiry^/^-lx— h 

B5:^y-try>-hy^-L/— h 

B6 : ^W/l^T/l^ 
B7 :? f y±y/U^—'r/U 
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[0223] (^:©ffi©WJ) 

CI : iHr^f/HH'W-A' 

C2 : 2 ' -*?* t f-)Vit99/a-—Y 

[0224] ^^n-125^tJ ; J:bi^Ml-52^#^a«m^#)^OV^TJ^T^ 

[0225] »»W^r/JW4«ol¥ffiiafti] 

FALEX3S&«I(ASTM D2714)©ffli(||fPSri»ff*«rt»z:lSfliU ^BrtKUfc 
«£^AUTTfEf^#T*FALEXi£^»Lfc 0 

WRM*&fflft:80 , C 
*Wfel#IW:ll$M 
-T^iSS:0. 5m/s 
#m:1250N 

^^B^JE^ : 500kPa 0 
[0226] FALEX^<DW^^l#*5t^^^t^?ftm^^b, 

*§m^*i-20^-r o 

[0227] DfffflteJhi&MKIfei] 
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[0228] i&mimm&mn 

JIS K 221im!P»U *U iS^T/^^^ttlttt^- /Wit^Ttf-zL.— 

[0229] [WfflftjhttMflMft2] 

g*l£R410A:10°C 
Sffl2^R134a:-35°C 
S ?fi 3 tR4 1 0 A : -50°C 
£jft4£R22:-8°C 
£$35£R134a:-45 0 C 0 

[0230] #cm.jis k 22iii l z.mm^xmtiip5±^.wmum^mmvtc 0 Mftma^%} 

Sr^l— 20i^-To 
A:jgl^Tfo5 

[0231] [gc^t£Wffif*lfc2] 

JJS K 2211{C^mb.^,^r> > T/^^A^^ < tbTv^-/UK^^^^— 
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